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摘  要
         
         
近年来，随着工农业的迅速发展和城市化进程的加快，大量污染物的排放严重威胁
到滨海湿地生态系统的健康。多溴联苯醚（Polybrominated diphenyl
ethers，PBDEs）作为一种广泛应用的溴系阻燃剂已成为滨海湿地生态系统中具有
持久性、难降解性的有机污染物。红树林湿地分布于热带亚热带海岸潮间带，是全
球氮循环的重要场所，目前已持续遭受着PBDEs污染的威胁。已有大量研究揭示了
PBDEs在红树林湿地中的分布和环境行为，并分析了PBDEs污染对动植物的生命活动
的影响。尽管土壤微生物在指示生态系统健康中发挥重要作用，红树林湿地中氮代
谢相关微生物对PBDEs输入的响应仍不清楚。已有研究表明微生物降解和植物吸收
是修复红树林湿地土壤中PBDEs污染的主要途径。然而，氮素输入对红树林湿地土
壤中PBDEs行为的影响至今仍不为人知。此外，如何利用一些新的生物材料（如生
物炭）来加快PBDEs在环境中的生物降解速率也需要进一步探索。因此，本研究的
目标如下： (i) 探讨PBDEs对红树林湿地土壤中三种重要的微生物氮转化途径（硝
化、反硝化及厌氧氨氧化）的影响； (ii) 揭示氮输入对PBDEs环境行为的影响；
(iii) 研究生物炭对红树林湿地土壤中PBDEs厌氧生物降解的影响并揭示其机制。
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Abstract
         
         
Polybrominated diphenyl ethers (PBDEs) have been used extensively as
brominated flame retardants and have become ubiquitous environmental
contaminants, particularly in coastal and estuarine ecosystems. Mangroves,
important natural wetlands distributed along tropical and subtropical coastlines
arekey locations for global nitrogen (N) cycling but they are also subject to the
contamination of man-made pollutants, including PBDEs. Previous studies have
focused on the distribution and behavior of PBDEs in the environment. The
responses of N transformation-related microorganisms to the toxicity of PBDEs
remain unknown, in spite of their importance in indicating ecosystem health. In
addition, N is known to enhance microbial activities and plant growth, the two key
processes affecting the fate of PBDEs. However, the role of N in PBDE removal
has never been researched. Additionally, new explorations for accelerating the
remediation of PBDE-contaminated soil using some special materials, such as
biochar, a carbon-rich material with beneficial effects on microbial activity,
deserve more attention.
The present study aims to (i) investigate the impacts of PBDEs on three major
microbial N transformation pathways (nitrification, denitrification and anammox) in
mangrove soils; (ii) examine the effects of N addition on the fate of PBDEs; and
(iii) elucidate the mechanismsbehindthe effects of biochar on the anaerobic
biodegradation of PBDEs in mangrove soils.
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